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Layer-Specific Targeting of Photoreceptor
Axons in the Drosophila Visual System
The eye and brain develop coordinately dur-
ing the period of photoreceptor axon in-
growth in the larval stage. The spatiotemporal
pattern of ommatidial differentiation in the
eye (posterior earlier than anterior) results in
a temporal pattern of photoreceptor axon ar-
rival in the brain. In the eye, new ommatidia
initiate differentiation at the anterior (left),
while older ommatidia add additional cells
(R1±R6 in blue). The initial R8 cell (red color)
sends its axon into the brain first; its growth
cone (colored red) transits the lamina en route
to its medulla target (e.g., the most anterior
axon shown). The outer (R1±R6) photorecep-
tors send their growth cones (blue color)
along the expanding ommatidial fascicle. The
R1±R6 growth cones travel along the R8 fiber
into the lamina (the middle fascicle shown).
As shown for the most posterior fascicle, the
R1±R6 growth cones stop between the layers
of epithelial (E-) and marginal (M-) glia (green
color). The R8 growth cones meanwhile have
traveled on, beyond the lamina to their deeper
targets in the medulla layer.
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medulla layer, the R1±R6 growth cones must make the
common decision to stop in the more superficial lamina
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cones sometimes continue beyond their lamina termina- with NO signaling, the R1±R6 growth cones initially stop
tion point, following the paths of R7 and R8 axons into in the lamina but later abandon the lamina and continue
the deeper medulla layer. Further experiments demon- on further into the brain. The relative roles of these two
strate that an extracellular region harboring fibronectin- signaling pathways in modulating R1±R6 growth cone
like motifs and at least one of the two intracellular phos- motility is unclear. For example, it is not known whether
phatase domains must be intact for PTP69D to function the continued activity of PTP69D is required once the
in lamina-specific termination. Presumably, upon ligand R1±R6 growth cones become dependent on NO to re-
binding, PTP69D dephosphorylates substrates in the main in the lamina. A further elaboration of the intersec-
R1±R6 growth cones in order to terminate growth. The tion between these two pathways in the modulation of
substrates that are dephosphorylated and the ligand growth cone motility would be an exciting avenue for
involved remain to be determined. future studies.
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A deeper connection between RPTP activity and
growth cone motility is suggested by the genetic and
physical interactions of Dlar, the Abl tyrosine kinase,
and the Abl substrate Enabled (Ena; Wills et al., 1999; A Complex Sensory Map
reviewed by Hu and Reichardt, 1999). As with Dlar and
for PheromonesPtp69D, abl and ena loss of function yields defects in
the dissociation of SNb motor axons from the ISN. Ena
associates with the actin cytoskeleton at points of poly-
merization, where it may, via binding to profilin, modu- Mammals use two parallel olfactory systems to process
late actin polymerization (see, for example, Gertler et information about their environment. The main olfactory
al., 1996). The observation that Ena binds one of the organ senses thousands of volatile odorants to initiate
intracellular phosphatase domains of PTP69D (Wills et
a flexible repertoire of behaviors. The more specialized
al., 1999) suggests one possible connection between
vomeronasal organ (VNO) senses a limited range of mol-the reception of a lamina stop signal and the cytoskeletal
ecules, particularly pheromones that evoke innate hor-events that control the motility of the R1±R6 growth
monal and behavioral responses. How is activation ofcones.
vomeronasal neurons transformed into species-specificWhile the experiments of Garrity et al. implicate
sexual and social responses? While this is not a questionPTP69D in the R1±R6 growth cone's initial decision to
we can answer at present, two papers in the April 16thstop in the lamina, nitric oxide (NO) signal reception
issue of Cell provide a first glimpse into the sensoryis apparently required to keep them there (Gibbs and
map in the VNO and reveal a picture that is strikinglyTruman, 1998). NO is synthesized by lamina cells and
different from other sensory maps (Belluscio et al., 1999;can induce the synthesis of cGMP by the photoreceptor
axons. Under pharmacological conditions that interfere Rodriguez et al., 1999).
